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Goal — Make incremental improvements to short range forecasts by giving

forecasters a tool that objectively identifies Eyewall Replacement Cycle
(ERC) onset.

Microwave Probability of Eyewall NHC Ofﬁ:ﬁ L:::sr::;namr Trend
Replacement (M-PERC) model

M-PERC was developed using
Atlantic data but runs in all basins
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TC Intensification

“The disparity between SHIPS forecasts and the observed intensity changes during
ERCs is strongly suggestive that the typical environmental controls of intensity



TC intensity change paradigm
from Sitkowski et al 20112

This however is not true for all
storms as we will see
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ARCHER ring score Best Track Intensity
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Some support for basin dependence and maybe also data
period/training for use in real-time model output

===Atl 1999-2004 N=800

===Epac 2014-2018 N=532

== Atl 2007-2011 N=620

ARCHER Ring Score
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M-PERC (Microwave-based Probability of Eyewall
Replacement Cycle)

Current time: Thu, 09 Sep 2021 03:24:45 GMT

Active Tropical Cyclones

Atlantic East Pacific

Hurricane Larry Tropical Storm Olaf
Tropical Storm Mindy

West Pacific Australia/Fiji Region Indian Ocean

Tropical Storm Conson
Super Typhoon Chanthu

M-PERC A and Upd

2016 Jul 15: ARCHER-ERC is now online! We welcome any feedback as you look over the product and find any possibilities for improvement.

THE UNIVERSITY

WISCONSIN

MADISON
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DECEMBER 2011 SITKOWS

TC intensity change paradigm Vil Bt
from Sitkowski et al 2011
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Recent work indicates that the subsequent intensity pathway is often
dependent on storm intensity. This has implications for the application of
M-PERC (and PERC as well) for the intensity forecast process that uses
knowledge of imminent ERC onset.

- Lower probability M-PERC events (peaks of 25% -60%) during
intensification may verify as fast resolving ERCs with
less impact on intensity (slower intensification for ~12 hours or a pause).
- Higher probability events > 60% are more likely to result in weakening
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How can forecasters adjust o
intensity forecasts based on a 31 9
M-PERC?

Intensity [kt]

Cat 1-2 ERCs are faster and
result in less weakening or
none at all (a pause in RI)

Time relative to ERC inflection

Cat 4-5 ERCs take longer
and result in more ——
weakening. TCs may not csin)
return to previous intensity
(LMI occurs prior to ERC)

6hr intensity change for C1-C2 (blue) C3-C4 (black) C5 (red) TCs

Intensity change [kt/6hr]

Results will guide future
M-PERC, E-SHIPS, PERC
work

Time relative to ERC inflection

Plots created in collaboration with Xi Guo



Rl events following an ERC
21 % of ERC events have a
period of Rl following the
event

ERC moves Vmax away from
MPI providing “space” for
re-intensification.
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Hurricane Joaquin

ERC Events
25 knots
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Ring Score (2021 0GE)
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Hurricane Felicia 2021
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Fluctuation between
banding and annular.

M-PERC values may oscillate for some
storms. Especially in Eastern Pacific as storms
mover close to marginal environment.

- Entrainment of more stable air

- Diurnal fluctuations
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Project status as of March 10, 2022

 Tasks | Status | Completion |

Code transition plan:
- Full M-PERC python package will be placed on GitHub
- M-PERC integration into GeolPS
- Install on WCOSS2 in 2023 (code installs frozen for 2022)
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Port code from Matlab to Python and add additional diagnostic information

O Search or jump to...

B ajwimmers / archer

ARCHER (front end to M-PERC) has ¢ coce
been ported to python and tested.

- processes the mw imagery and
produces the ring scores fed to

M-PERC

Issues Pull requests

¥ main ~

ajwimmers Edit to .gitignore

archer

data

imgs
.gitignore
README.md

demo.py

Pull requests

¥ 1branch © 0 tags

») Actions Projects

Removed extraneous files
Edit to .gitignore
Removed extraneous files
Edit to .gitignore

Edit to readme

#1

Issues Marketplace Explore

Security Insights Settings

Go to file Add file ~ ¥ Code ~

3061414 11 days ago @ 9 commits

14 days ago
11 days ago
14 days ago
11 days ago
14 days ago

14 days ago

@ Unwatch ~ 1 Y7 Star

About

Tropical cyclone center-fixing
algorithm.

& tropic.ssec.wisc.edu/real-time/arch...

00 Readme

Releases

No releases published
Create a new release

Packages
README.md 7

No packages published

Publish your first package

Available via GitHub ARCHER

Languages
Automated Rotational Center Hurricane Eye Retrieval

Integrating currently into GeolPS

@ Python 100.0%

Notes

1. This package works with the standard Anaconda Python3 distribution, with one exception: it also needs the
pyproj module. One way to add this module is

conda install pyproj

2. The script demo.py has numerous examples for testing the algorithm on a variety of input data. Follow the
comments at the beginning of the script to modify this file to initiate tests from various inputs from the data/
subdirectory. By default, demo.py tests nothing, so you'll need to edit it to do anything.

. The file archer/archer.py contains the long header that lays out all the components of input and output. It also
contains the rules of proper usage. As user-friendly as | try to make this, there are a lot of behaviors of center-
fixing (parallax, image format, algorithm dependencies on radiation type) that one needs to be in control of in
order to get the expected answer.

. This package is in beta mode. | am open to requests, including:

a. Better error-trapping and elegant exiting from improper/incomplete data inputs




Back end of M-PERC
graphics production to
create ring score
hovmollers and M-PERC
model plots completed.

Testing real-time python
code and SHIPS sst/shear
plots is underway for latest
version of M-PERC
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MPERC
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Questions ?

M-PERC (Microwave-based Probability of Eyewall
Replacement Cycle)

Current time: Thu, 09 Sep 2021 03:24:45 GMT
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